frequencies during the warm months, which are thought to be mainly due to the superior relative fitness of heterozygotes, as compared with inversion non-carrier individuals. The fall of frequencies in the cold months is probably a consequence of the shorter lifespan of the carriers of these inversions during the winter. The differences between the temporal variation patterns of the inversions do not (Mettler et al, 1977; Stalker, 1980) , Japan (Inoue and Watanabe, 1979; Inoue et al, 1984) and Australia (Knibb et al, 1981; Anderson et al, 1987) . The frequency of each inversion diminishes the further it is from the equator. This seems to be a general feature, despite the results found in Japanese populations by Inoue et al (1984) , where the lack of correlation between latitude and frequency of cosmopolitan inversions could be due to the small scale of sampling (Anderson et al, 1987) .
The parallel chromosomal changes with latitude suggest an adaptation to ecological differences associated with climate (explanations involving only random processes can be discounted by the similar directions in the two hemispheres). Ecological differences are obviously diverse and complex. In a revision work, Knibb (1982) studied the correlation among the frequency of inversions and some macroclimatic variables. He found that the frequencies were generally positively correlated with temperature. Stalker (1980) Chromosomes were prepared as described by Levine and Schwartz (1970 Many inversions were found, some of them described for the first time (Roca et al, 1982) . However, in this work we shall deal only with those that were sampled at a frequency over 5%. These were the 4 common cosmopolitan inversions and the In(3R)C, labelled as &dquo;rare cosmopolitan&dquo; by Mettler et al (1977) . The (Lewontin, 1974) (David and Clavel, 1967 (rs = 0.54, P < 0.01). The frequency of In(2L)t was also negatively correlated with rainfall in the 3rd and 4th months previous to the trapping. In this case, the correlation was maximized in the 3rd month (rs = 0.66, P < 0.01). In(3L)P showed a positive and significant correlation with the mean temperature of the month previous to the trapping (rs = 0.38, P < 0.05), and was negatively correlated the rainfall in the previous 2 months, especially in the first one (rs = -0.52, P < 0.01). The remaining 2 inversions showed a significant correlation with the mean temperature of 2 months: In(3R)P with the 2nd previous month (rs = 0.49, P < 0.05) and In(3R)C with that of the trapping month (rs = 0.40, P < 0.05). In(3R)P also showed significant correlations with rainfall of the 6th (rs = -0.41, P < 0.05) and 7th (rs = -0.41, P < 0.05) previous months.
Because of the great number of tests performed, these correlation coefficients must be interpreted with care (especially the p > 0.01 significant ones). So, only In(2L)t and In(3L)P are reliable enough to be considered. But we cannot presume a causal effect of temperature and rainfall on the cyclic pattern of inversion frequencies as there are many other environmental variables which follow a cyclic pattern and could be correlated as well.
Conversely, a causal effect cannot be ruled out. The fact that the frequency of In(2L)t had a maximal correlation with the temperature and rainfall of the 3rd previous month could be the result of climatic selection acting on the whole population, and that would not reach equilibrium instantaneously. Notably, there was a very interesting fact supporting the climatic cause in frequency changes that may be mentioned: the 1981-82 winter mean temperature was remarkably warm (near 10°C) (Fig 1) . In 1982, In(3L)P reached its highest frequencies within those 4 years; that year, jointly with 1984, In(2L)t reached its highest frequencies as well.
DISCUSSION
The geographic distribution of 4 cosmopolitan inversions of D melanogaster (Mettler et al, 1977; Inoue and Watanabe, 1979; Stalker, 1980; Knibb et al, 1981; Inoue et al, 1984) suggests that common selective factors are operating. The existence of a latitudinal correlation in both hemisphere suggests that the selective factors are related to some climatic variable. In fact, Knibb (1982) (Stalker, 1980 (Lumme and Lakovaara, 1983; David et al, 1983) . As Drosophila development is only possible between 12°C and 32°C (David et al, 1983) , and considering that the mean temperatures from December to April hardly ever goes over 12°C, there will be very few generations during the months of non-trapping. The fall of In(2L)t and In(3L)P frequencies would probably be a consequence of a weaker resistance to cold or to a shorter life-span of the carriers of these inversions.
In any case, the cyclic fluctuations reported in this work cannot be generalized. Stalker (1980) reported a significant increase in the frequency of inversions from spring to fall, but only on the right arm of chromosomes II and III. Knibb (1986) found seasonal cyclic changes in the frequencies of In(2R)NS and In(3L)P over the 2 years he studied. Despite the different results, those inversions that underwent year-by-year cycles reached a maximum frequency in the warmest months.
The overview of geographic distribution data points towards an origin due to macroclimatic factors associated with latitude, although, as pointed out by Knibb (1986), a free inversion effect in marginal populations could also be implicated (Lewontin, 1974) . On the other hand, the different temporal variation patterns in different areas indicate that other factors are working. First, the ecological differences among localities will condition the adaptative response of the populations according to seasonal environmental changes (inversion could be implicated in this response). Inoue et al (1984) noted the importance of non-climatic environmental changes for latitudinal cline deviations. Second, the genetic differences for the same inversion among different places, resulting from selective or random processes, could certainly contribute to a differentiation of the response to environmental changes. Evidence of genetic differentiations in this sense was obtained by Voelker et al (1978) , Knibb (1982) and Anderson et al (1987) . They found that the latitudinal clines for allozymic loci located within or near the inversions In(2L)t and In(3L)P are not completely explained by the clines of those inversions. By including this factor, we are also in agreement with Fontdevilla et al, (1983) , who suggested that the chromosome arrangement be considered as a set of supergenes which could respond in different ways, depending upon the environment.
